Background: Tears of the gluteus medius and gluteus minimus are common causes of chronic lateral hip pain in the middleaged population. These tears are postulated to occur after chronic degeneration of the muscle-tendon unit. The majority of these patients have a long history of peritrochanteric pain. Acute traumatic tear of the gluteus medius and gluteus minimus in otherwise asymptomatic patients is rare but can occur. Case Report: We report the case of a 78-year-old male marathon runner with acute traumatic tear of the gluteus medius and gluteus minimus. After conservative management (physical therapy, a nonsteroidal antiinflammatory drug for pain, and corticosteroid and local anesthetic injection) failed, the patient underwent operative repair. The surgery was successful, and the patient returned to his preinjury lifestyle 6 months postoperatively with no limitations. Conclusion: In most cases, chronic injuries are far more common than acute tears. Because of the nonspecific and slowly progressive symptoms, patients are often misdiagnosed with radiculopathy, osteoarthritis, or trochanteric bursitis. Patients typically present to the clinic with an insidious onset of dull pain over the lateral hip. This pain is often worse when lying on the affected side. Certain gluteal-focused movements, such as climbing stairs, may exacerbate the pain. To our knowledge, our report is only the third case of acute traumatic tear of the gluteus medius and gluteus minimus reported in the literature.
INTRODUCTION
Tears of the gluteus medius and gluteus minimus are common causes of chronic peritrochanteric pain, with gluteus medius tears affecting up to 25% of late-middle-aged women and 10% of middle-aged men. 1 Because of their vague and often indolent symptoms, tears are often misdiagnosed and may be found incidentally during fracture fixation or hip arthroplasty. 2 While the etiology remains unclear, tears of the gluteus medius and gluteus minimus are generally believed to be attributable to a degenerative process of the trochanteric enthesis, preceded by chronic lateral hip pain. 2, 3 Acute traumatic tears in asymptomatic patients are exceedingly rare, with very few cases reported in the literature. 2, 4 We report a case of traumatic tear of the gluteus medius and gluteus minimus and review relevant literature.
CASE REPORT
A 78-year-old previously healthy male marathon runner presented with right lateral hip pain and groin pain radiating to the back. Two months prior, the patient was running with his dog when he sustained a forced external rotation injury to his right lower extremity. He felt a "pop," followed by a sudden pulling pain in his groin. The initial pain resided, but his posterior hip remained sore, and he attributed it to a possible muscle strain. He had no history of injury or symptoms related to the hip or groin.
On physical examination, the patient had a nonantalgic gait. Lower extremities appeared normal with preserved range of motion. However, he reported pain with forced internal rotation and circumduction, as well as tenderness around the psoas tendon. Neurovascular examination was within normal limits. X-ray of the hip showed mild joint space narrowing and osteopenia ( Figure 1 ). Right psoas strain was diagnosed. Initial management consisted of physical therapy and a nonsteroidal antiinflammatory drug (NSAID) for pain relief.
Ten months later, the patient returned to clinic with worsening of pain, especially in his lateral right hip. He stated that he completed physical therapy but had minimal relief. After therapy, he continued to run and completed a marathon. However, the pain increased to a debilitating point and forced him to quit running. On physical examination, he had preserved range of motion, with pain during hip abduction and tenderness over the right greater trochanter. Magnetic The patient was referred to pain management for a trial of injection containing 20 mg of triamcinolone and 1.5 mL of bupivacaine to the right hip adductor and right gluteus medius and gluteus minimus tendon sheaths under fluoroscopy. However, this treatment provided minimal relief. After the failure of conservative treatment modalities, the patient elected operative repair.
Arthroscopic technique was chosen. After the patient was appropriately positioned, proximal and distal anterior portals were established with fluoroscopic guidance. The trochanteric bursa was inflamed ( Figure 3A ) and was debrided ( Figure 3B ), exposing the gluteus medius and gluteus minimus tendon insertion points. Using a spinal needle and direct visualization with the arthroscope, a posterior viewing portal was established posterior to the trochanteric area, as well as an accessory portal over the vastus lateralis ridge. A 5.5 mm triple-loaded Healix Anchor (DePuy Synthes) was placed into the trochanteric area ( Figure 3C ). Sutures were passed using a Mitek ExpresSew (DePuy Synthes) and tied with a modified Roeder knot. The posterior limb of the sutures was further secured with a Healix Advance Knotless Anchor (DePuy Synthes) at the distal aspect of the vastus lateralis ridge. The process was repeated with the anterior limbs of the sutures, with a second Mitek Healix Advance Knotless Anchor in the posterior aspect of the vastus lateralis ridge ( Figure 3D and Figure 4) . A CLARIX regenerative matrix (Amniox Medical, Inc.) was placed over the repair site, and the repair was directly injected with CLARIX FLO (Amniox Medical, Inc.).
A Bledsoe brace was placed immediately. Weight bearing as tolerated was initiated immediately with the brace locked in extension for ambulation and unlocked from 0°to 90°at rest. Physical therapy was initiated 5 days postoperatively. Active abduction and strengthening were avoided for 6 weeks. At the patient's 6-week postoperative visit, he walked with no limp, the brace was discontinued, and hip strengthening was initiated. A more aggressive strengthening and home exercise program was initiated 3 months postoperatively. By the patient's 6-month postoperative visit, he was able to run 4 miles pain free. At 10.5 months postoperatively, the patient successfully completed a marathon with no pain or issues.
DISCUSSION
The 3 gluteal muscles help form the muscle group known colloquially as the buttocks. From superficial to deep, these muscles are the gluteus maximus, gluteus medius, and gluteus minimus. The gluteus medius and gluteus minimus originate at the gluteal surface of the ilium and insert on the greater trochanter of the femur. Innervated by the superior gluteal nerve, the gluteus medius and gluteus minimus aid in hip abduction and internal rotation of the thigh and leg.
The incidence of gluteus medius and minimus tears peaks around the seventh decade of life, and tears are more common in women than in men. 3 Tears of the gluteus medius and gluteus minimus manifest as chronic lateral hip pain, also known as greater trochanteric pain syndrome (GTPS). In a study of more than 3,000 middle-aged adults, Segal et al estimated the prevalence of unilateral GTPS to be 15% in women and 6.6% in men, with bilateral GTPS found in 8.5% of women and 1.9% of men. 5 While GTPS encompasses any etiology that causes lateral hip pain, including unequal leg lengths or iliotibial band syndrome, gluteus medius and gluteus minimus pathologies are the most common cause. 6 An MRI study published in 2001 revealed that 83% of patients with lateral hip pain had findings consistent with gluteus medius pathology. 7 While the exact etiology of gluteus medius and gluteus minimus tears remains unknown, one proposed cause is chronic degeneration of the muscle-tendon unit. 8, 9 Over time, this degeneration can lead to tendinopathy and chronic lateral hip pain before ultimately tearing and retracting from the trochanteric attachment.
Acute traumatic tears are rare. A literature search yielded only two reported cases. 2, 4 In most cases, chronic injuries are far more common than acute tears. Because of the nonspecific and slowly progressive symptoms, patients are often misdiagnosed with radiculopathy, osteoarthritis, or trochanteric bursitis. 4, [10] [11] [12] In a French survey of 84 orthopedic surgeons, 45% were not aware that tears could occur, which may contribute to misdiagnosis. 13 Patients typically present to the clinic with an insidious onset of dull pain over the lateral hip. This pain is often worse when lying on the affected side. Certain glutealfocused movements, such as climbing stairs, may exacerbate the pain. 8 On physical examination, patients often have reproducible tenderness on palpation of the greater trochanter. 14, 15 Weakness in abduction may manifest as Trendelenburg gait. Trendelenburg gait has a reported sensitivity of 72.7% and specificity of 76.9% in detecting gluteus medius pathology and is the most sensitive and specific physical test for gluteus medius pathology. 6, 7 Pain during resisted hip abduction has a similar sensitivity but a lower specificity (sensitivity of 72.7%, specificity of 46.2%). Another test is the single leg stance in which the patient stands on the affected leg for 30 seconds. Gluteus medius tendon pathology is indicated if the patient experiences trochanteric pain. Conventional radiography of the pelvis, using a standing anteroposterior view, should be the initial imaging study. The x-ray may rule out concurrent hip osteoarthritis, osteonecrosis, or femoral neck fracture. Radiographic signs of pathology of the gluteus medius and gluteus minimus include peritendinous edema, as well as contour irregularities >2 mm in the superolateral greater trochanter. In a study by Steinert et al, the sensitivity of radiographic changes for tendon pathology was 40% and the specificity was 94%. 16 If x-rays are nondiagnostic and the patient continues to have refractory lateral hip pain, an MRI should be obtained. A complete tear could appear as a focal discontinuity of the tendon with retraction. 17 Partial-thickness tears show a thickened tendon with increased signal intensity on T2-weighted images. Tendinosis appears as increased signal intensity on T2-weighted images with a normal-appearing tendon. 18 Initial management is often nonoperative. Patients should refrain from strenuous activity, and NSAIDs may be prescribed for pain. Physical therapy directed to stretch and strengthen relevant muscle groups may reduce pain and improve mobility. Last, corticosteroid and local anesthetic injections to the trochanteric area may be used. 5, 19 Certain symptoms may predict the failure of nonoperative management. Chandrasekaran et al reported that loss of abduction and any deviation of gait pattern were predictors of failure of nonoperative management. 20 Other factors such as lateral hip pain, duration of symptoms, and range of motion did not affect the likelihood that patients would require surgery. For patients who have refractory pain and/or impairment in performing the activities of daily living, operative management may be considered. 15 Historically, tears of the gluteus medius and gluteus minimus were surgically repaired with an open transosseous approach or suture anchor repairs. Alternatively, with the growing popularity of minimally invasive surgery, an endoscopic approach may also be used to access the peritrochanteric space. In the systematic review of repair options by Chandrasekaran et al, open and endoscopic gluteal repairs had similar patient-reported outcomes. 19 Measurement of satisfaction, pain scores, and return of muscle strength were comparable in both approaches; however, open techniques had a higher complication rate. Specifically, re-tears were seen in 10 of 128 patients in the open repair group vs 0 of 40 patients in the endoscopic group. Other complications such as wound infections and hematoma were also significantly higher in patients who had open repairs.
Overall, the outcomes after operative repair are favorable regardless of surgical approach or technique. In a study by Walsh et al, only 5% of subjects had a normal walking ability before surgery, but 78% of their subjects recovered a normal gait by 6 months after surgery. 21 Davies et al reported improvement in the mean visual pain scale in 90% of patients at 1-year follow-up, showing that the mean pain score dropped from 7 preoperatively to 2 postoperatively (P<0.05). 22 Davies et al also reported that >84% of patients were satisfied with their results at 5-year follow-up, with 78% of subjects noting a subjective improvement in function. 23 
CONCLUSION
Tears of the gluteus medius and minimus are common causes of lateral hip pain in middle-aged adults. These tears are believed to follow a gradual course, marked by chronic degeneration and subsequent hip pain, but acute tears are rare. Our patient, however, presented with an acute traumatic tear of the gluteus medius and gluteus minimus. He underwent operative repair and was able to return to his preinjury lifestyle 6 months postoperatively with no limitations. To our knowledge, our report is only the third case of acute traumatic tear of the gluteus medius and gluteus minimus reported in the literature.
